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SECTION  I 


I  NTH.  DUC  HON 


This  manual  provides  instructions  for  validating  the  liquid  Oxygen 
Tanking  Control  System  (Electrical)  "D"  Series  R  &  D,  S-2.  These  instruc¬ 
tions  are  applicable  to  the  system  as  designed  on  the  date  of  publication. 
Design  changes  may  be  required  during,  or  after,  system  installation  at  the 
site.  If  changes  sre  :uade  which  affect  these  instructions,  this  manual  will 
also  be  revised. 

The  only  permissible  deviations  to  the  procedures  outlined  in  tnis 
document  are  those  dictated  by  site  installation  difficulties.  Such  devia¬ 
tions  shall  be  considered  interim  and  must  be  forwarded  to  the  Launching 
Controls  Design  Group  for  information  uni  concurrence.  Approved  deviations 
will  be  automatically  included  in  the  next  manual  revision. 

The  test  data  sheet  contained  in  this  manual  is  a  aample  copy  only 
and  is  not  intended  for  actual  test  recording  purposes.  Separate  copies 
of  the  teat  data  sheet  are  furnished  only  to  those  departments  whose  ac¬ 
tivities  require  test  data  recording.  These  additional  test  data  sheets 
are  distributed  under  an  identical  cover  sheet  to  the  one  on  this  manual 
except  for  the  additional  notation  of  "Test  Data  Sheet  Only".  Comparison  of 
this  special  cover  sheet  with  the  one  on  this  procedure  correlates  the  two 
documents. 

Personnel  concerned  with  the  use  of  this  validation  procedure  can 
contribute  to  the  effectiveness  of  any  revisions  by  forvariirg  comments 
end  suggestions  to  the  Launching  Controls  Design  Group,  Building  4»  Column 
G2,  ftontogomery  Site,  Cor.vair  Astronautics. 

NOTICE 


This  document  is  intended  for  use  as  an  acceptance  validation 
procedure  only,  ..hen  this  control  system  has  been  accepted 
(inspected,  bought-off,  soli,  validated,  etc.),  no  further 
requirement  should  exist  for  this  document  other  than  for 
reference  purposes  only.  Continued  checking  of  accepted 
systems  occurs  during  the  performance  of  Field  Test  Procedures, 
Countdowns,  Composite  System  Checkouts,  or  Testing  and  Opera¬ 
ting  Procedures  published  by  groups  having  over-aU  system 
responsibility. 
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SLCTION  II 


Terence  Drawings 


27-69161  Diagram-Schematic,  Linuid  Oxygen  Tanking,  "D"  Series,  S-2 

27-69115  Diagram-Wiring,  Control  Liquid  Oxygen,  "D"  Series 

27-69x18  Diagram-Firing,.  Console  Assembly,  Liquid  Oxygen,  "D"  Series 

27-65CC1  Diagram-Schematic,  Propellent  Tanking  Signal  Responder 
Trailer,  "D"  Sariea 

27-65000  Diagram-Schematic,  Propellant  Level  Signal  Responder 
Trailer,  "D"  Series 

7-17119  Schematic-Hot  /.'ire  Liquid-Gas  Detector 
7-1712C  Assembly-Hot  wire  Liquid-Gas  Detector 


Liquid  Oxygen  Tanking  Control  Console  (Blockhouse) 
Signal  Responder  Trailer 
Missile  Ground  Rectifier  (Blockhouse) 
Cabinet-Amplifier  Rack  (Transfer  Room)  ( 7-68 371 ) 


2  Multimeters 

2  Special  DC  Voltmeters,  each  consisting  ol’  a  regular  C-50  Volt  DC 
Voltmeter  with  a  28  ohm  3C  watt  resistor  connected  in  parallel  with 
the  meter, 

3  potentiometers,  IP  turn,  0-25  ohms,  with  calibrated  dials. 

1  Frequenoy  measuring  device.  (6C  to  400  cycles) 

2-4  Operating  Requirements 

28  Volts  DC  supplied  by  Missile  Ground  Rectifier 

115  Volta,  60  cycles  supplied  by  Facility  Power  Console 
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SKC i'lON  Ill 
VALIDATION  1  ROCr.DiIRK 


3-1  Purpose 

This  procedure  J etc rnd.no a  that  the  electrical  control  equipment  and 
circuitry  of  the  Liquid  Oxygen  Tenkinp  Control  bystem  is  functioning 
correctly  ana  is  properly  connected. 

>2  EESl&rfltign 

The  following  system  preparations  must  be  accomplished  before 
validation  begins: 

1.  Disconnect  P’115,  P19,  P129,  FI 2  from  J115,  219,  J129,  212 
respectively.  This  disconnects  the  Relay  Pemei  and  Ground 
FUectricai  Box  in  the  Transfer  Rood. 

2.  Disconnect  P1C9  and  PllO  from  J3P9  and  2110  respectively . 

This  disconnects  the  Liquid  Oxygen  Transfer  Unit. 

3.  Disconnect  P42  from  JL2.  This  disconnects  the  Hydraulic  Console. 

4.  Disconnect  P201  from  J201.  This  disconnects  the  Pneumatic  Aux 
Console.  (27-69129) 

5.  Disconnect  Pill  from  Jill  in  the  JA1  Launcher  Box.  This  di scour. sets 
the  Purge  lx>cai  Control  Box.  (^7-69172) 

6.  Disconnect  P 10 5  from  J1C5  &  P106  from  J1C6,  This  disconnects  the 
Purge  Control  Unit  (27-69173)  (Transfer  Room). 

7.  umbilical  Cable  plugs  P1CC  5  and  pl(  07  mu3t  be  connrcte  i  to  the 
Signal  Responder  frailer, 

8.  Check  that  system  interconnecting  cable  plugs  P71,  P72,  P73  and 
P76B  are  connected  to  the  Liquid  Oxygen  Tanking  Console.. 

9.  Disconnect  the  wires  that  come  from  P71  at  the  terminal  boards  of 
the  Contractor's  Remote  Control  Fanel  (Vent)  ana  tne  Contractor's 
Remote  Control  Panel  (fTesuuriz,ation)  in  the  Blockhouse.  Label 
eacn  wire  with  the  number  or  Jotter  of  the  terminal  from  which 

it  was  removed. 
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1C,  Disconnect  P51  from  J51  &  P52  from  J52.  This  disconnects  the 
Fuel  Console. 

11.  Disconnect  the  appropriate  plug  to  disconnect  the  Liquid  Nitrogen 
Supply  Vent  and  Pressure  Solenoids  (Liquid  Oxygen  Storage  Area) 
from  the  Console. 

12.  Disconnect  the  wires  that  come  from  P72  at  the  terminal  board 
of  the  Control  Station  in  the  Bloclchouse.  This  disconnects 
the  Dump  Valve  remote  controls  and  valve  motor.  Label  each 
wire  with  the  number  or  letter  of  the  terminal  from  which  it 
was  removed. 

13.  All  switches  on  the  Console  Panel  and  the  Propellant  Level  Panel 
and  Propellant  Tanking  Panel  (Signal  Responder  7  ailer)  must  be 
in  their  OFF  or  normal  CENTER  positions. 

14.  At  the  Facility  Power  Control  Panel,  the  following  switches  must 
be  thrown  ON  s 

a.  Missile  Ground  Rectifier  (28  volts  dc) 

b.  Blockhouse  Equipment  Panel  (115  volts  ac) 

c.  At  the  Pneumatic  Auxiliary  Rack  (27-69127)  place  a  jumper 
between  terminals  10  and  12  on  TB102.  Turn  the  power  switch 
to  ON  in  the  Power  Supply  (PS-1)  one  unit. 

15.  Press  all  press-to-test  lights.  Each  light  should  come  on  when 
pressed  and  go  off  when  released. 


Where  26  volts  dc  is  specified  throughout 
this  publication,  the  actual  voltage  output 
supplied  by  the  Missile  Ground  Reotifier  is 
intended.  This  voltage  is  adjustable  and  can 
be  any  value  between  26  and  29  volts.  Voltage 
within  this  range  iB  considered  acceptable 
for  system  operation. 

Where  a  specific  voltage  is  specified  in  the 
following  procedure,  the  maximum  allowable 
voltage  drop  due  to  line  resistance  is  2.5  volts. 
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Procedure 


The  two  columns  below,  Operation  and  Observation,  sr.ow  the  actions  to  oe 
performed  and  the  results  that  should  be  observed  during  validation  of 
the  electrical  control  system. 


ORATION 


1.0  Connect  d-c  voltmoters  across 
pins  k (+)  and  X(-)  of  P109  and 
k(+)  and  X(-)  of  P11C.  (Main¬ 
tain  these  connections  through 
step  1,2) . 

1.1  Connect  an  ohmmeter  between  pins 
w  and  x  of  P71.  (Maintain  this 
connection  during  the  following 
step) . 

1.2  Throw  the  PANEL  POWER  switch  to 
the  on  position. 


(a)  Both  meters  indicate 
zero  volts. 


(a)  Ohmmeter  indicates  circuit 
continuity. 


(a)  PANEL  POWER  light  (green) 
come3  on. 

(b)  Both  voltmeters  indicate 
28  volts  dc. 

(c)  Ohmmeter  indicates  an  open 
ci rcuit . 


Liquid  Oxygen  Missile  Valve  Heaters 


2.0  Install  a  jumper  between  pin 
R  of  P12  and  pin  F  of  P115, 
in  the  transfer  room.  (Remove 
jumper  after  step  2.1). 

2.1  Throw  the  MlSSILm  VAuVE  HEATERS 
switch  to  the  on  position.  (Re¬ 
turn  switch  to  off  position). 

2.2  Install  a  Jumper  between  pins  A 
and  F  of  P115  in  the  Transfer 
Room.  (Remove  jim.jwr  after 
observation) . 

2.3  Connect  an  ohmmeter  between  pin 

E  of  P115  and  pin  X  of  P129,  pin  D 
of  P115  and  pin  J  of  P12,1,  pin  C 
of  P115  and  pin  U  of  Pl2v,  pin  B 
of  P115,  and  pin  L  of  P19  in  se¬ 
quence  . 


(a)  No  panel  indication. 


(a)  MISSILE  VALVE  HESTERS  ON 
light  (green)  comes  on. 
(Light  goes  off), 

(a)  MISSILE  VALVE  HEATERS  ON 
light  (green)  comes  on. 
(Light  goes  off). 


(a)  Ohmmeter  indica-es  circuit 
continuity  for  each 
connection. 
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OBSERVATION 


Vont  and  Pressurization  Valves 


3.0  Connoct  an  ohmmeter  between 

terminals  CB36  and  CB38  at,  the 
Contractors  Remote  Control 
Panel  (Vent)  in  the  Blockhouse. 
(Maintain  this  connection 
through  step  3.2). 

3.1  Connect  an  ohmmeter  between 
terminals  CB32  and  CB30  at  the 
Contractors  Remote  Control 
Panol  (Pressurization)  in  the 
Blockhouse.  (Maintain  this 
connection  during  the  following 
step). 

3.2  Throw  the  PANEL  POVER  switch 
to  the  off  position. 


3.3  Apply  +28  volts  dc  to  tormina- 
CB39  at  the  Contractors  Remote 
Control  Panel  (Vent)  in  the 
Blockhouse.  (Remove  voltage 
after  observation). 

3.4  Apply  +28  volts  dc  to  terminal 
CB41  at  the  Contractors  Remote 
Control  Panel  (Vent)  in  the 
Blockhouse,  (Remove  voltage 
after  observation). 

3.5  Connect  a  d-c  voltmeter  across 
terminal  CB41  (+)  at  the  Con¬ 
tractors  Remote  Control  Panel 
(Vent)  and  the  -28  volt  dc  bus. 
(Maintain  thi3  connection  during 
the  following  step), 

3.6  Install  a  jumper  between  terminals 
2  and  3  on  the  VENT  VALVE  OP&N 
light.  (Remove  Jumper  after 
observation) , 


(a)  Ohmmeter  indicates  an 
open  circuit. 


(a)  Ohmmeter  indicates  an 
open  circuit. 


(a)  PANEL  BONER  light 
(green)  goes  off. 

(b)  Both  ohmoters  indicate 
circuit  continuity, 

(a)  PANEL  PONER  light  (green) 
romains  off. 


(a)  VnNT  VALVE  OPEL  light 
(green)  comes  on. 


(a)  Meter  indicates  zero 
volts. 


(a )  VENT,  VALVE  OPEN  light 

(green)  comes  on.  (Light 
goes  off.) 


(b)  Meter  indicates  zero  volts. 
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3.7 


3.8 


3.9 


OPERA  I'luN 


ObbRnVAIlQN 


Connect  a  d-c  voltmeter  across 
terminal  CB39  (+)  at  the  Con¬ 
tractors  Remote  Control  Panel 
(Vent)  and  the  -28  volt  dc 
bus.  (Maintain  this  connection 
through  step  3.14). 


(a)  Meter  indicates  zero 
volts. 


Connect  a  d-c  voltmeter  across 
terminal  CB34  at  the  Con¬ 
tractors  Remote  Control  Panel 
(Pressurization)  and  the  -28 
volt  dc  bus,  (maintain  this 
connection  through  step  3.14). 


(a)  Meter  inuicates  zero  .olts, 


Install  a  jumper  between  ter¬ 

U) 

PRESSURIZING  VALVE  CP vai 

minals  2  and  3  on  the  PRESS  UTil- 

light  (green)  comes  on. 

ZJ.NG  VALVE  OPEN  light.  (Remove 
jumper  after  observation). 

(b) 

(Light  goes  off). 

Meter,  across  CB34  and 
-28  bus,  indicates  zero 
volts . 

Install  a  jumper  between  ter¬ 
minals  CB33  and  C334  at  the 
Contractors  Remote  Control 

Panel  (Pressurization) . 

(Remove  the  jumper  after 
step  3.14). 

(a) 

No  panel  indication. 
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OPERATION 

OBSERVATION 

3.11 

Throw  the 
to  the  on 

PAN ML  POaER  switch 
po^i ti on. 

(a) 

PANii.  POf.LR  light  (green) 
conies  or.. 

' 

(b) 

Meter,  across  CB39  and 
-28  bus,  indicates  28 
volts  dc. 

3.12 

Throw  the 
swi tch  to 

STORAGE  TANK  VALVES 
the  vent  position. 

(a) 

i-.eter,  across  CB39  and  -28 
bus,  inlicatos  zero  volts. 

3.13 

'.’h  ru  „■  i.-.e 
switch  to 

stjr/'Gp  va\v?j 

the  pressurize  position. 

(a ' 

PRESSURIZING  VALVE  OPEN 
light  Lgrean..  comes  or.. 

(b) 

Both  meters  indicate  28 
volts  dc. 

3.14 

Throw  the 
switch  to 

STORAGE  TANK  VALV&3 
the  close  position. 

(a) 

PRESSURIZING  VALVE  OPEN 
light  (green)  goes  off. 

(b)  Meter,  across  CB34  and 
-28  baa,  indicates  zero 
volta. 

(c)  Meter,  across  CB39  and 
-28  bus,  indicates  28 
volts  dc. 


Valve  Panel  lights 

4.0  Connect  one  end  of  a  jumper  to 
pin  k  of  P109  at  the  Liquid 
Oxygen  Frarisfer  Unit  and  leave 
connected  through  the  following 
procedure:  Connect  the  other 
end  of  the  jump-r  to  the  following 
pin,  in  sequence,  and  observe  that 
the  proper  in  lice  tor  light  (amber 
or  green'  comen  on.  Lights  will 
go  off  when  Jamjar  is  disconnected . 


Connector-Pi  n 


Indicator  Light 


P110-E 
Pllf  -G 
P109-G 
P1C9-L 
Plf  y_i 
Plf'9-J 
i  If  9-D 
Piry-ss 


PUMP  INLET  Lil— 3  OPEN  (green) 
PU.'iP  INLET  CR-3  CLOSED  (amber) 
PUMP  14  BYPASS  OPEN  (green) 
PUMP  LA  BYPASS  CLOSED  (amber) 
PUMP  LB  BYPASS  OPEN  (green) 
PUMP  LP  BYPASS  CLOSED  (amber) 
PUMP  LA  0U ILL  1'  OPEN  (green) 
PU.-J-  LA  OUTLET  CLOSclf  (amber) 
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4.0  (Con't.) 


OBSERVATION 


Connector-Pin 

PJX9-A 

P1C9-5 

P109-M 

P109-T 

P109-P 

P109-Q 

F109-e 

PiC9-f 

P110-I, 

PI 10- I 
PUC-J 
P11C  -M 
P11C -B 


Indicator  Light 

PUMP  IaB  OUTLET  OPEN  (green) 

PUMP  LB  OUTLET  CLOSED  (amber ) 
COOLER  INLET  LC-2  OPEN  (green) 
COiuER  INLET  LC-2  CLOSED  (amber) 
THROTTLE  LC-3.  OPEN  (green) 
THROTTLE  ivC-1  CLOSED  (amber) 
OVERBOARD  LM-1  OPEN  (green) 
OVERBOARD  LM-1  CLOSED  (amber) 
PUMP  OUTLET  LR-4  OPEN  (green) 
PUMP  OUTLET  IJU4  CLOSED  (amber) 
CRAV  RETURN  LR-2  OPEN  (green) 
GRAV  RETURN  LR-2  CLOSED  (amber) 
PUMP  RETURN  LR-1  OPEN  (green) 


4.1  Remove  the  end  of  the  jumper  (a)  No 

connected  to  pin  k  of  P1C9. 

5.0  Disconnect  the  six  wires  from  (r)  No 

the  terminals  marked  ten  (10) 
minutes,  one  (1)  hour,  and  two  (b)  PO 
(2)  hour3  at  the  Super  Cooler  (i 

(LN/2  Heat  Exchanger  in  the  LO/2 
storage  area).  Connect  a  0-25  (c)  2 

ohm  10  turn  potentj ometer  (set 
for  zero)  to  the  two  leads  aiarked 
two  (2)  hours,  one  lead  should  be 
connected  to  the  wiper.  This  will 
be  designated  as  the  (A)  potentiometer. 
Jumper  the  two  lends  marked  ten  (10) 
minutes.  Connect  another  0-25  ohm, 

10  turn  potentiometer  (sot  for  zero) 
to  the  two  leads  marked  one  (l) 
hour.  Connect  one  lead  to  the  zero 
end  and  the  other  load  to  the  wiper 
end.  This  will  be  designated  as 
the  (B)  potentiometer.  (Leave 
potentiometers  connected.)  Throw 
the  power  switch  to  the  on  position 
on  both  the  2  HOURS  and  1C  MIN 
Hot-Wire  Liquid-Gas  Detector  am¬ 
plifiers  at  the  Cabinet-Amplifier 
Raak  (7-68371)  in  the  Transfer 
Room.  Throw  the  power  switch  to  the 
ON  position  on  both  the  2  HOURS  and 
10  MIN  Hot-Wire  Liquid  -  Gas  Detector 
amplifiers  in  the  Cabinet-Amplifier  Rack 

TnUAR  *371  ^  In  t.Hfi  IVoniafon  Rrvfnm  . 


No  Panel  indication. 


No  panel  indication. 

POWER  light  (white)  comes  on 
(LOX-GOX  PANEL). 

2  HOURS  light  (green)  comes  on. 


ow m  2  3  1 
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5.1  Slov \y  increase  the  resistance 
of  the  "A"  potentiometer  until 
the  2  Hour  light  goes  off  and 
the  1  Hour  light  comes  on. 


(a)  2  HOURS  light  (green)  goes  off. 

(b)  1  HOUR  light  (green)  comes  on. 

(c)  Calibrated  dial  on  the  potentio¬ 
meter  indicates  approximately 

10  ohms. 


5.2  Connect  the  Special  d-c  Voltmeters 
to  the  LN2  Supply  Solenoid  plug. 
(Liquid  Oxygen  Storage  Area). 

One  meter  should  be  connected  across 
the  VEf.T  solenoid  pin  and  -28  volt 
bus  and  the  Becond  meter  should 
be  connected  across  the  PRESS ,  pin 
and  the  -28  volt  bus.  (Maintain 
these  connections  through  step 

5.5.) 

5.3  Slowly  increase  the  resistance 
of  the  (B)  potentiometer  until 
the  1  Hour  light  goes  off  and 
the  10  MIN  light  comes  on. 


(a)  Both  meters  indicate  zero  voltB. 


5.4  Remove  the  jumper  between  the 
2  leads  marked  ten  (10)  minutes 
(at  the  Super  Cooler)  and  cohnect 
a  third  0-25  ohm,  10  turn  poten¬ 
tiometer  (set  for  zero)  to  the 
2  leads  marked  ten  (10)  minutes. 
(Leave  potentiometer  connected.) 


(a)  1  HOUR  light  (green)  goes  off. 

(b)  10  MINUTES  light  (red)  comes  on. 

(c)  Calibrated  dial  on  potentiometer 
indicates  approximately  10  ohms. 

(d)  Both  meters  indicate  28  volts 
dc. 

(a)  No  panel  indication. 
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OPERATION 

OBSERVATION 

5.5 

Slowly  increase  the  resistance 

(a) 

10  MINUTES  light  goes  off. 

of  the  potentiometer  (step  5.4) 
until  the  10  MIN  light  goes  off. 

(b) 

Both  meters  indicate  28 
volts  dc. 

5.6 

Disconnect  the  three  potentio¬ 
meters  and  two  voltmeters.  Re¬ 
connect  wires  disconnected  in 
step  5.C. 

(a) 

ho  panel  indication. 

Duan  Valve 

6.0 

Apply  +28  volts  dc  to  terminal 

CB24  at  the  Control  Station 
in  the  Blockhouse.  (.-nintain 
this  voltage  until  step  6.5.) 

(a) 

ho  panel  indication. 

6.1 

Install  a  jumper  between  terminals 
CB27  ana  CB29.  (Leave  jumper  in 
until  step  25.19.) 

(a) 

No  panel  indication. 

6.2 

Throo  the  DUMP  VALVE  switch  to 

(a) 

DUMP  VALVn  OPEN  light 

the  open  position.  (Release 

(green)  comes  on.  (Light 

-  switch  returns  to  center 
position. ) 

stays  on. ) 

6.3 

Throw  the  DUMP  VALVE  switch  to 

(a) 

DUMP  VALVe.  OPEN  light  (green) 

the  close  position.  (Release 
-  switch  returns  to  center 
position. ) 

goes  off. 

6.4 

Connect  a  d-c  voltmeter  across 
terminal  CB26(r )  and  the  -28 
volt  dc  bus.  (plain tain  this 

(a) 

Meter  indicates  28  volt3  dc. 

connection  during  the  followin, 
step. ) 

6.5 

Disconnect  the  +23  volts  dc  from 

(a) 

Meter  indicates  zero  volts. 

terminal  C524  (step  6.0)  and  repeat 
step  6.2. 

(b) 

DUMP  VA..VE  OPtN  light  (green) 

does  not  come  on. 


6.6  Reconnect  the  +28  volts  dc  to 

wire  CB24  (step  6.0).  (Maintain 
tnis  connection  until  step  25.20.) 


(r)  No  panel  indication 
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7.C 

Apply  -t-28  volts  dc  to  pin  1  of 

PIC 5  at  the  Purge  Auxiliary  Control 

Box  (27-69173)  in  the  Cabinet-  Ampli¬ 
fier  Rack  (7-68371)  in  the  Transfer 

Room.  (Remove  after  indication.) 

(«) 

FILL  &  DRAlf  'ALVE  OPEN 
light  (green,  comes  on, 

(Light  goes  off.) 

7.1 

Apply  +28  volts  ic  to  pin  L  of  P1C5. 
(Remove  after  indication. ) 

(a) 

FILL  &  DRAIN  VALVE  CijOJED 
light  (amber)  comes  on. 

( light  goes  otf.) 

7.2 

Apply  +28  volts  dc  to  pin  p  of  J  111 
in  the  JAl  No.  1  Launcher  Box. 

(Remove  after  indication.) 

(a) 

FI  J.  u  DRAIN  VALVE  OPnN  light 
(green)  comes  on.  (light 
goes  off. ) 

7.3 

Apply  +28  volts  dc  to  pin  r  of  Jill 
(Remove  after  indication). 

(a) 

FILL  4  DRAIN  VALVE  CLOBED 
light  (amber)  comes  on. 

(Light  goes  off.) 

7.4 

install  a  jumper  between  pin  H  of 

P106  and  pin  Y  of  P1C5.  (Remove 
the  jumper  after  step  7.6.) 

(a) 

No  panel  indication. 

7.5 

Tnrow  the  FILL  &  DRAIN  VAuVE  awitch 
to  the  open  position.  (Then  rale  se.) 

(a) 

FILL  &  DRAIN  VALVE  OPEN  light 
(green)  comes  on. 

7.6 

.Throw  the  FILL  <4  DRAIN  VALVn  awitch 
to  the  close  position.  (Then  release.) 

(a  i 

FILL  &  DRAIN  VALVE  OPnN  light 
(green)  goes  off. 

7.7 

Connect  a  d-c  voltmeter  across  pin 

H  of  P1C6  and  ground.  (Maintain 
t.-.ia  connection  through  step  7.9.) 

(a) 

Meter  indicates  zero  volts. 

7.8 

Throw  tne  FILL  u  DRAIN  VAL'yE  awitch 
to  the  open  position.  (Then  release.) 

(a) 

Meter  indicates  28  volts  dc. 

7.9 

Throw  the  FILn  k  DRAIN  VALVE  switch 
to  the  close  position,  U’nen  release.) 

(a) 

Meter  indicates  zero  volts. 

7.10 

Install  a  jumper  between  pin  ti  of 

P1C6  and  pin  Y  of  F1L5.  (Leave 

Jumper  in  until  step  25.19.) 

(a) 

No  panel  indication. 

Operational  Powor  Bus 


8.G  Throw  the  OPERATIONAL  POiER 
awitch  to  the  on  position. 


(a)  No  panel  indication. 
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OPERATION 


8.1  Install  a  jumper  between  pins 

k  and  A  of  P11C.  (Remove  jumper 
after  observation. ) 

8.2  Apply  +28  volts  dc  to  pin  V 

of  142  at  the  Hydraulic  Console. 
(Disconnect  momentarily  then 
reconnect.  (Maintain  this  voltage 
until  step  8.6.) 

8.3  Throw  the  OPERATIONAL  PC.*, HR  switch 
to  tne  off  position. 

8.4  Install  a  jumper  between  pins  k 
and  A  of  P1.1C.  (Leave  jumper  in 
until  step  8. If  . ) 

8.5  Throw  the  OPERATIONAL  PO.vER 
switch  to  the  ON  position. 

8.6  Disconnect  +  2c  volts  dc  from 
pin  V  of  F42  (step  8.2).  Turn 
the  PLOT  FC31T1QN  switch  to  the 
on  position  (then  off). 

8.7  Apply  +28  volts  dc  to  pin  Y  of 
P2P1  at  the  Pneumatic  Console, 


8.8  Disconnect  the  +28  volts  dc 
from  pin  Y  of  P2C1  (step  8.7.) 

8.9  Turn  the  TL.iT  POLITIC.',  switch 
to  the  on  position. 


8. 1C  Remove  the  jumper  between  pins 
k  and  A  of  PilC  (step  8.4.) 


OBSERVATION 

(a)  VAiVL  C-hfRCL  PRESSURE  ON 
light  (green)  comes  on. 
(Light  goes  off.) 

(a)  MISSILE  PRESS  liRl:>ED  light 
(green)  comes  on.  (Light 
goes  off  momentarily  then 
comes  back.  on. ) 


(a)  No  panel  indication. 


(a)  VALVE  CONTROL  PRESSURE  ON 
light  (green)  comes  on. 


(a)  OPERATIONAL  PONER  ON  light 
(green)  comes  on. 

(a)  No  panel  indication. 


(a)  OPERATIONAL  PONSR  ON  light 
(green)  goes  off. 

(b)  MI.jLIL-.  PRESSURIZED  light 
(green)  goes  off. 

(a)  No  panel  indication. 


(a)  TLST  POSITION  ON  light  (red) 
comes  on, 

(n)  OPERATIONAL  FOrvER  On  light 
(green)  comes  on. 

(a)  VALVe  CONTROL  PRESSURE  ON 
light  (green)  goes  off. 


y  C  O  N  V  A  I  R 
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Airborne  ( A-T 


9.0  Apply  H ? '  volts  ic  to  pir.  T 

o;'  Tl<  -j  nt/  the  Purge  Auxiliary 
Co.Tw.rjl  Box  (.  7— (.9173)  in  too 
Cabinet  -  Amplifier  Ruca  ( 7-68371} 

in  the  .  ran-sfer  !•. jo;..,  (Remove 
af  f'.-r  in  :  i  .tc ot.. } 

7.1  Apply  t.-.u  voilj  ac  to  pin  U  of 

MP5.  t Remove  after  i. no  1  oat-ion.  ’ 

V.2  Apply  -t  L  vo.li.;  dc  to  pin  m  of 
Pill  in  the  .7 A 1  N;,  1  launcher 
Box.  (Remove  after  inui  cation, ) 

9.3  Apply  -r 2c  volts  uc  to  pin  n  of 
Mil.  i  Remove  after  indication., 

9.4  Install  a  jumper  Be  two an  pin  b  of 
P106  and  pin  ?  of  Mr5.  (ueave 
jam  per  in  through  stop  13.19.) 

9.5  Tnrov  the  A-P  VALVE  switch  to  the 
open  position,  (Then  release.) 

9  9  Throw  the  A-B  VAi.Vh  switch  to  the 
close  position.  (Then  release) 

9.7  Throw  the  A-;  VAL.Vt.  switch  to  the 
ojy?n  position.  (Then  release) 

9.8  Throw  the  OPERA  71  MAI..  POMP,  switch 
to  the  off  position.  (Return  to 
the  on  position  after  observation.) 


(a;  A-h  V/.i.Vd  01  ,N  lignt  (green) 
comes  on.  ( > i ght  goes  off.) 


10.0  Connect  n  Ipecial  d-c  Voltmeter 
across  pin  V<(+)  and  pin  X(-)  of 
P1C9  at  the  Liquid  Oxygen  Transfer 
Unit,  (Maintain  this  connection 
through  step  10.2.) 


(a)  A-L  VA.’.V.  Cia.'.7:,.D  Light  (muber) 
comes  on.  Might  goes  off.) 

(a)  A-f  VALVE  OP-.',  light  (green) 
comes  on.  (Light  goes  off.) 


(.a)  A-3  VAL  An  w/aa j.j./ij  light  (amber) 

comes  or.,  (Lignt  goe3  off.) 

(a)  l.o  panel  indication. 


(a)  A-H  VALVr.  OPEN  lignt  (green, 
come  .3  on, 

(a)  A-P  VALVE  OPEN  li^ht  (preen) 
goes  off. 

(a)  A-L  VALVr,  OPEN  light  (green) 
comes  on, 

(a)  OPERATIONAL  POWER  ON  light 
(green)  goes  off.  (Light 
comes  or;.} 

(b)  FILL  &  DRAIN  VALVE  OPEN  light 
(green)  goes  off. 

(a)  Meter  indicates  zero  volts. 
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OPLRA flON 

fhrow  the  PUM  LNLh’I  VA  .Vo  switch  (ft) 

to  the  cLoao  position.  (Momentary 
typo  switch  returns  to  center 
when  re’oaso.i,) 

fhrow  the  PUMP  INLET  VALVE  switch  (a) 

to  tho  ap>en  position.  ( Then  release.) 

Install  n  jump*  L> ■  two 1 1 n  pin  f  (a) 

of  PiE-o  and  pin  G  of  I'lH', 

(Leavt  the  jumper  in  until 
stej 

THROTTLE  VAivVh  (. 


OBSERVATION 


Motor  in  ii cates  '  1  volts  dc. 


Meter  indioutee  zero  volts. 


No  panel  indication. 


Connect  a  i-"  voj  ’.meter  across 
pin  C(+)  find  pi r:  X(-)  of  P110 
at  tho  Liquid  oxygen  Transfer 
Unit.  (Maintain  this  connection 
through  step  12.5 . ) 

Connect  a  d-c  voltmeter  across 
pir  H(<)  of  FI.’  f  and ‘pin  X(-). 
of  FK9.  (Maintain  this  eonnec- 
tion  during  the  following  step.) 

Throw  the  MOfiL-  VA1V.-.  switch 
to  the  opon  position.  (Release 
after  observation  -•  switch  will 
return  to  center  position.) 

Gor.n.ct  a  d-c  voltmeter  across 
pin  if  ( 4 ;  of  F  '-iC'  and  pin  X(-) 
of  Pi.f'h1.  (.Mu  in  tain  this  connec¬ 
tion  during  tre  following  step.) 

fhrow  the  f.  RuTTi!  VA~V;:.  switch 
to  the  Cj.osc  ixjsitior..  (Release 
after  observation  -  switch  will 
return  to  center  position.) 

Install  a  jumper  between  pin  fi 
of  F11C  and  pin  Q  of  P1C9. 

Install  another  jumper  between  pin 
H  of  tilt-  and  pin  F  of  P1C9. 

(Leave  both  jumpers  in  until  step 
24.19.) 


Motor  irui cates  zero  volts. 


Meter  indicates  zero  volts. 


Both  meters  (steps  11, f. 
and  11.1)  indicate  2P  volts 
dc,  (both  meters  indicate 
zero  volts. ) 

Meter  indicates  zero  volts. 


both  meters  (steps  11. (  and 
11.3)  indicate  2b  volts  dc. 
(both  meters  indicute  zero 
volts. ) 

No  panel  indication. 
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3 Pi.  HAT  ON 


OPwe.KVATION 


jump  LC 


1.7, C  Install  n  jumper  between  terminals 
TF- ■:  m n i  IT-3  (Pump  LC)  at  the  Tac¬ 
tical  Switch  Panel.  (Remove  the 
jui:.j>er  after  step  lg.lf.) 

12.1  Thr-.y  Lh-  THRO f Ti. E  VAiVE  switch 
to  the  open  position  and  hold 
actuated  until,  observations  are 
complete i .  (Switch  returns  to 
center  position  when  released.} 


11,2  Throw  the  i'HRO fTIm  VA. •  Vr.  switch 
to  the  close  position  and  hold 
actuated  until  observations  are 
completed,  (Switch  returns  t.o 
center  position  when  released.} 


12.3  I  rasa  the  LC  START  button. 


12.4  Threw  the  THRGiTim,  VALVE  switch 
V*  the  open  position  nr.d  hold 
actu.u tel  until  observations  are 
ccmpj._teJ.  (Switch  returns  to 
cer.t'.r  position  when  released.} 


12.5  .hrow  the  L  Ru  .L  Eu  VA.'VL  switch 
to  the  close  posi tion  and  hold 
sc  tun ted  until  observations  are 
completed.  (Switch  returns  to 
center  position  when  released.) 


(a}  No  jwsnel  indication. 


(a)  THROTTLE  i-C-1  OPLN  light 
(green,  comes  on.  (Light 
goes  of''.; 

(b)  After  approximately  5  seconds, 
i'liKuTTlu  VALVE  PO  *ER  ON  light 
(groer.)  comas  on.  (Light 
goes  off.} 

(a;  THROTTLE  iJC-1  CLOSED  light 

(amber)  comes  on.  (Light  goes 
off.} 

(b)  After  approximately  5  seconds 
T'-ROfi’Lh.  VALVE  PO..ER  ON 
light  (green)  c  .nos  on. 

(i-ight  goes  off.) 

(a)  PUMP  LC  POWER  ON  light  (green) 
comes  on. 

(d)  THROTTLE  VALVE  POWER  ON  light 
(green,  comes  on. 

(a)  THROTTLE  LC-1  OF LA  light 
(green)  comer,  on.  (Light 
goes  of f . } 

(b)  P’Ji-'.i  LC  PC LLR  ON  and  THROTTLE 
VA^.Vr.  IC'WER  ON  lights  (green) 
remains  on. 

(a,'  TPRnifi.r.  i_.C-l  Cii)3",D  light 

(amber)  co.’uas  on.  (Light  goes 
off.) 

(b)  PL  Mi  LC  POWER  ON  and  THROTTLE 
VALVu  POWER  ON  lights  (green) 
remain  on. 


12.6  Press  the  Pui-iP  LC  STOP  button. 


(a)  PoKP  LC  POWER  ON  light  (green) 
goes  off. 
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12.7  Press  tho  r'M'  LC  S fAh f  button. 


L;:.8  Throw  tho  OPERA  :!0:, M  POWER 
switch  to  tho  off  por.it ion. 
(Artur  observation ,  throw  switch 
on  again.) 


(b)  THROTTLE  VALVr.  i  0 v/taR  ON 
light  (green)  goes  off. 

(a)  PUMP  LC  PO.-.nR  ON  light 
(green)  coiner*,  on. 

(b)  THROTTLE  V •*. IV . .  PO.L-.R  ON 
light  (gr pen)  comes  on. 

(a)  OlERATTCNA;  POWER  ON  light 
(green)  geos  off.  bight 
coiner,  on. ) 

(b)  PUMP  LC  POWER  ON  and  THROTTLE 
VALVE  POWER  ON  lights  (green) 
go  off. 


and  Lb 


13.0  Tnjtflll  a  jumper  between  terminals 
TB2  and  IT: 3  ( Pump  l.A  )  and  another 
'jjnpo r-  between  terminals  TrP  and 
i'':3  (Pump  i'.)  at  tho  Cacti oul  Switch 
Pen-?:.  (Leave  all  Jumpers  In  until 
specified  during  tho  following  pro¬ 
cedure.  ) 

13.1  Press  tic  PUMP.;  L.A  ALL  LB  START 
b 1 !  1 1  o  r  I . 


fa)  No  panel  indication. 


13.1  Disconnect  the  jumper  (stop 
13.0;  between  TP2  and  rp 3 
( Pump  LA)  at  the  Tactical 
Switch  Panel.  (:L.coi.neet 
jumj'.-r  a f !.•••’.’  next  step  is 
compl 8 L> • . ) 


(a)  PUXl  LB  POSER  ON  light  (green) 
comes  on. 

(b)  After  a  delay  of  approximately 
5  seconds: 

Pump  LA  POSER  ON  light 
(green)  comes  on. 

(a)  No  p>anel  .indication. 
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01  .O' A  IT  ON 

13.3  Press  the  PUMP..,  LA.  AND  LB  HART 
button. 


13.4  Reconnect  jumper  disconnected  in 
ste;  13.3.  Disconnect  the  jumper 
(step  13.1)  between  terminals  I’bii 
and  r t: 3  (Pump  !.!•).  (Reconnect 
jumper  after  next  step  ;  s  complete.) 

13.3  Press  the  PUMP:’.  LA  AI.D  LB  3 TART 
button. 

13.6  Reconnect  jumper  disconnected 

in  step  3  3.4.  Irens  the  '.A  At  D 
LB  OTA.'.T  button. 


13.7  xrosn  the  PlLll 
button. 


A  AND  LP.  dl’OP 


L3.B  PriT  •  trie  POMP 
butter. 


A i..P  TAP  T 


1  3.9  Press  the  PUKr  LC  diART  button, 

13.10  Throw  the  OPERATIONAL  PCWLR  gwitch 
to  the  off  position.  (After  obser¬ 
vation,  threw  the  switch  on  again.) 
(Remove  the  three  jumpers  at  the 
Tactical  Switch  Panel  that  were 
connected  in  steps  1.3. C  ar.d  13.(.) 


OBO-.RVA  t.icn 

(a)  PL'Kf  LB  P0wc.it  ON  light 
(green)  comes  on. 

(b)  Approximately  1C  seconds 
after  indication  (a): 

PJ.\P  LP  POL'PR  ON  light  (green) 
roes  off. 

(a)  No  panel  indication. 


(a)  No  panel  indication. 


(a)  PUKP  LB  PG/.'ER  ON  light 
(green)  comes  on. 

(b)  After  a  delny  of  approximately 
5  soconds: 

PLi.P  LA  1'Om'F.R  ON  light  (green) 
comes  on. 

(a)  PUMP  LB  PO.-.’ER  ON  light 
(green)  goes  off. 

(b)  PUMP  LA  PQ4r.R  ON  light  (green) 
goes  off. 

(a)  Pl’PJ  LLi  POL’LR  ON  light  (green) 
comes  or.. 

(b)  After  a  Jo  lay  of  approximately) 
5  seconds: 

FUrtl  l A  PO.-.r.P  ON  light  (green) 
comes  on. 

(a)  No  joncl  indication. 

(a)  OPERATIONAL  POVEP.  ON  light 
(green)  goes  off.  (Light 
comes,  on. ) 
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(t)  PlihP  LB  KJ..LH  ON  and  FUKP 
LA  POXLR  ON  lights  (green) 
RO  off. 

Bypass  Valves  Switch 


14.0  Connect  n  Special  ri-c 

vrJ  vnoter  series  pin  R  ( 4  ) 
ana  pin  X(~,  of  PI1.  9,  and 
another  Specie j  i-c  voltmeter 
across  pin  9  of  P109  nr.rl  pin 
X(-/  oi‘  Plj('.  .Maintain  this 
coni.nct ior.  unt.i]  step  i 4 . 3 
is  completed.  ( Ihe  negative 
sides  of  the  meters  nay  oe  left 
connected  to  the  X  pins  on  P1G9 
ana  P1J(  until  step  2i. .}  is 
coxpj cited . ) 

I4.I  Throw  the  PUMP  BYPASS  VAi.VhS 
switch  to  the  open  position, 

1/..2  Throw  the  OPr.RA .  K  .. Ai.  POV.'r.R  switch 
to  tr.e  off  positioi  . 


14.3  Throw  the  PIJPJ-  BYFAoS  VAj.VeS 
switch  to  the  close  forition. 


(a)  Both  meters  indicate  zero 
vn Its. 


(0)  itoth  meters  indicate  28  volts 
dc. 

(a)  OPERATIONAL  POWBR  ON  light 
(preen)  goes  off. 

(b)  Both  meters  indicate  zero  volt  1 

(a;  Both  meters  indicate  zero 
voi ts. 


Outlet  Valves  Switch 


15.  C 

Connect  a  '.pecin]  d-c  volt;., n tor 

(a) 

!ioth  meters 

indicate 

zero 

across  pin  .-‘•(4)  <vi  pin  X(-) 
of  PLOW,  srd  another  Special 
d-c  voit.7ict.cr  across  pin  0(+) 
of  PK'9  erro  j.>.1  n  X(-)  of  PI  10. 
Maintain  chi  3  connection  until 
step  it.  3  is  completed. 

volts. 

15.1 

I’nrov  the  PUMP  OUTLeT  VALVLS 

(a) 

!<oth  meters 

indicate 

zero 

switch  t.o  tno  open  position. 

volts. 

15.2 

Throw  the  OPERATIONAL  PO.«eH 

(a) 

OPr.RA  TlOnAl. 

POw'l.R  On 

light 

switch  to  tne  on  position. 

(preen)  comes  on. 

(b) 

Both  meters 
ic. 

indicate 

28  volts 

PRtPABFO 

CHECKED 

Rfvt<:rn 


PAGE 

REPORT  NO. 
MODEL 


^  C  O  N  V  A  I  R 
ASTRONAUTICS 

CONVAlR  A  Oi.'lSiON  Or 

otNtRAL  Dynamics  corporaiiOn 


X3> 


:1 
6 ‘3 


optRA  non 


0B3r,KVATI0h 


15.3 

Throw  the  PUMP  OUTLET  VALVES 
switch  to  the  close  position. 

(a) 

Both  meters  indicate  zero 
volts. 

Cooler  Inlet  Valve  (LG-2) 

Owl tch 

16. C 

Connect  a  Special,  d-c  voltmeter 
across  pin  H(  +  )  and  pir.  X(-) 
of  P1C9.  Maintain  this  connec¬ 
tion  until  step  16.3  is  completed. 

(a) 

Meter  indicates  zero  volts. 

16.1 

Throw  the  COCL-.R  INLET  LC-2 
switch  to  the  open  position. 

(a) 

Meter  indicates  28  volts  dc 

16.2 

Throw  the  OPERATIONAL  POWER 
switch  to  the  off  position. 

(a) 

OPERATIONAL  POWER  ON  light 
(green)  goes  off. 

(b) 

Moter  indicates  zero  volts. 

16.3 

Throw  the  COOLER  INLET  LC-2 
switch  to  the  close  position. 

(a) 

Meter  iniicates  zero  volts. 

Plucd  Outlet  Valve 

.  (.UVrA) 

17.0 

Connect  a  special  d-c  voltmeter 
across  pin  C(+)  and  pin  X(-)  of 

P1C9.  Maintain  this  connection 
until  step  17,3  is  completed. 

(a) 

Meter  indicates  zero  volts. 

17.1 

Thro’..'  the  PUMP  OUTLET  IP-4 
switch  to  the  open  position. 

(a) 

Meter  indicates  zero  volts. 

17.2 

Throw  the  OPERATIONAL  POv/ER 
switch  to  the  on  position. 

(a) 

OPERATIONAL  POWER  ON  light 
(green)  comes  on. 

(b) 

Meter  indicates  28  volts  dc 

17.3 

Throw  the  PUMP  OUTLET  LR-4 

(a) 

Meter  indicates  zero  volts. 

switch  to  the  close  position. 

Gravity  Return  Valve  (LR-E) 

18. C  Connect  a  Special  d-c  voltmeter  (a)  Meter  indicates  zero  volts, 

across  pin  F(+)  and  pin  X(-) 
of  F109.  Maintain  this  connec¬ 
tion  until  step  lc. 3  is  completed. 
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IB.  3 


OP.-, RATION 

Throw  the  GRAVITY  RETURN  LR-2 
switch  to  the  close  position. 

Throw  the  OPERA TIOKAL  POWER 
switch  to  the  off  position. 


Throw  the  GRAVITY  RcTTJRN  LR-2 
switch  to  the  open  position. 


ObSERVA  TION 


(a)  Meter  indicates  28  volts  dc. 


(a)  OPERATIONAL  POWER  ON  light 
(green)  goes  off. 

(b)  Meter  indicates  zero  volts, 
(a)  Meter  indicates  zero  volts. 


19.1 


Throw  the  OPERATIONAL  POWER 
switch  to  the  or.  position. 

Connect  a  Special  d-c  voltmeter 
across  pin  C(+)  and  pin  X(-) 
of  P11C,  Maintain  this  connec¬ 
tion  until  step  19.7  is  completed. 

Connect  a  Special  d-c  voltmeter 
across  pin  F(+)  of  P110  and  pin  X(-) 
of  P1C9.  i-iaintain  this  connection 
until  step  19.7  is  completed. 

Press  the  PUMP  LC  SPEED  INCREASE 
button.  (Then  release.) 


Press  the  PUMP  LC  JFoED  DECREASE 
button.  (Then  release.) 


Press  the  PUMP  LC  SPEED  INCREASE 
button  and.  the  PUMP1  LC  SPEED  DECREASE 


(a)  OPERATIONAL  POWER  ON  light 
(green)  comes  on. 

(a)  Meter  indicates  zero  volts. 


(a)  Meter  indicates  zero  volts. 


(a)  Meter  on  pin  C  (step  19.1) 
indicates  2c  volts  dc. 

(Meter  indicates  zero  volts.) 

(a)  Meter  on  pin  F  (step  19.2) 
indicates  28  volts  dc. 

(Meter  indicates  zero  volts.) 

(a)  Both  meters  indicate  zero 
volts,  (Either  meter  may 


19.6 


19.7 


button  simultaneously.  (Then  release.)  deflect  momentarily  while 

pressing  or  releasing  switches 

Throw  the  OrmRA TIl.NAI.  PGm.R  switch  (a)  OPERATIONAL  POWER  ON  light 
to  the  off  position.  (green)  goes  out. 


Press  the  PUMP  LC  SPoED  INCREASE 
button  (Release).  Press  the  PUMP 
LC  SPEED  DECREASE  button  (release). 


(a)  Both  meters  indicate  zero 
volts  at  all  times. 


o 
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OBSERVATION 


PumD  Return  Valve 

20.0 

Connect  a  Special  d-c  voltmeter 
across  pin  Y(+)  and  pin  X(-) 

(a) 

Meter  indicates  zero  volts. 

of  P109.  Maintain  this  connec¬ 
tion  until  step  20.1  is  completed. 

20.1 

Throw  the  PUMP  RETURN  LR-1 

(a; 

lister  indicates  28  volts  dc. 

switch  to  the  open  position. 

(Return  switch  to  the  close 
position. ) 

(Meter  indicates  zero  volts.) 

Overboard  Valve 

_.iI4=.U 

21. C 

Connect  a  Special  d-c  voltmeter 
across  pin  K(+)  and  pin  X(-) 

(a) 

Meter  indicates  zero  volts. 

on  P109.  Maintain  this  connection 
until  step  21.2  is  completed. 

21.1 

Throw  OVERBOARD  LM-1  awi tch  to 
the  open  position. 

(a) 

Meter  indicates  28  volts  dc. 

21.2 

Throw  OVERBOARD  LM-1  switch  to 
the  close  position. 

(a) 

Meter  indicates  zero  volts. 

21.3 

Install  a  jumper  between  pin  K 
and  pin  e  on  P109.  (Remove  the 

(a) 

No  panel  indication. 

jumper  after  step  2/,. 19.) 

l£2zim 

22.0 

Connect  a  d-c  voltmeter  across 
pin  r(+)  of  P20.1.  at  the  Pneumatic 

Aux  Console  and  -28  volt  dc  bus. 

Leave  meter  connected  through 
step  22.3. 

(a) 

Meter  indicates  zero  volts. 

22.1 

Throw  the  PRE-FILL  switch  to 

(a) 

PRE-FILL  light  (green) 

the  on  position. 

comes  on. 

(b) 

Meter  indicates  28  volts  dc. 

22.2 

Throw  the  PANEL  P07ER  switch 

(a) 

PAhEL  POLER  light  (green) 

to  the  off  position.  (Return 
to  the  on  position  after 

goes  off.  (Light  comes  on.) 

observations. ) 

(b) 

i’mST  POoITjLL  )N  light  (red) 
goes  off.  ( light  copies  on.) 

(c) 

PRE-FILL  light  (on-.en)  goes  of 
(Light  comes  on.. 

I 

i 

I 
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22.3  Throw  PRE-FILL  switch  to  off 
position.  (Disconnect  +  sido 
of  meter  from  P2Cl-r  after 
observations. ) 


OBSERVATION 


(a)  Meter  'step  22.0  indicates 
zero  volts.  (Meter  indicates 
23  volts  dc. ) 

(a)  PRE-FILL  light  (green)  goos 
off. 

(b;  Mater  indicates  zero  volts. 


23.0  Connect  a  d-c  voltmeter  acrosB 

pin  q(  +  )  of  P2.C1,  at  the  Pneumatic 
Console,  and  -28  volt  dc  bus. 
Leave  meter  connected  through 
step  23.4. 

23.1  Throw  the  STEP  3  PERMISSION  switch 
to  the  on  position. 


Throw  the  PANEL  POWER  switch  to 
the  off  position.  (Return  to 
the  on  position  after  observations. 


(a)  Meter  indicates  2oro  volts. 


23.3  Throw  the  STEP  3  PERMISSION 
switch  to  the  oTf  position. 
(Disconnect  meter  after 
observations. ) 

23.4  Throw  the  OPERATIONAL  POWER 
switch  to  the  on  position. 


STEP  3  PERMISSION  light 
(green)  comes  on, 

Pieter  indicates  28  volts  dc. 

PANEL  POWER  light  (green) 
goes  off.  (Light  comes  on.) 

TEST  POSITION  ON  light  (red) 
goes  off.  (light  come3  on.) 

STEP  3  PERMISSION  light  (green 
goes  off.  (light  comes  on.) 

Meter  (step  23.0)  indicates 
zero  volts.  ‘.Meter  indicates 
2 3  volts  dc.) 

3 TEL'  3  PERMISSION  light 
(green)  goes  off. 

Meter  indicates  zero  volts. 

OPERATIONAL  PO.vER  ON  light 
(green)  comes  on. 


i. 


fORM  A-H’ 
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ODS  OVATION 


mine  rite  nc 


E tops  .2.4.  t  through  P.4.5  von  fv  tnn  Lh. 
steps  arc  still  connected. 

Throw  t>>-  H’i-J'  I. MI  T  J.il-3  avi  tih 
tn  tho  close  position.  (Th^ow 
to  open  position  and  release.) 

Throw  the  THRcr?.  LC-1  switch 
to  the  close  position,  (Relume.) 

Throw  to  open  position,  ( Re  Lome.) 


Threw  the  OVERBOARD  Lr.-1  switch 
to  the  open  position.  (Throw 
to  the  close  position.) 

Throw  the  LKIMF  V'iVo  switch  to 
the  open  position,  (Throw  to 
the  clos®  position  and  release'.) 

Throw  the  A-3  VALVE  switch  to  the 
open  position.  (Throw  to  the 
closo  position  and  release.) 

Throw  the  “’III.  U  DRAT'.  VA L Vis 
switch  to  the  open  position. 
(Throw  to  the  close  position 
and  release.) 


Junipers  installed  in  previous 


(n)  PUMP  TN!  ^-3  UiOSED  light 
(amber)  c-ww.  j  on,  (Light 
g 003  off . ) 

(..)  T’iR'TT  T  CLOSED  light 

(smber,  comes  on.  (might 
goes  off.  ) 

(b)  1HR0TTLK  VC-1  OPEN  light 
(green)  coii.o3  on.  (Light 
r'-er  oft'.) 

(c)  oVoRBC-ar:;  4,-1  OPEN  light 
(groer.)  comes  on.  (Light 
gees  off.) 

(a)  rfKP  VALVE  OPEN  light  (green) 
comes  on.  (Light  goes  off.) 


(a)  A-B  V  A  LV: ,  OF.EN  light  comes 
on.  (light  goes  off.) 


(a)  k*T!1  A  DRAIN  VALVE  OPEN  Ught 

(green)  comes  on.  (Light 
goes  off.) 


At  this  point,  «il  lights  listed  un  ler 
should  be  off. 

Pro:-,.,  •.•■.•TOn.CY  button.  (Release) 


OP'SERVh  24. r  through  ,2/,  .5 


(a,  ... toMinMjy  light  (red)  comes  on, 

(b)  OPERA  FIONA  I,  PO./ER  OK  light 
(groer,)  goes  off. 

(c)  OVERBOARD  OPoN  light 

( green)  reruns  on. 
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(d) 

THROTTLt.  uC-1  CoO.'hD  light 
(amber)  comes  on. 

(•) 

PUMP  TNLET  LR-3  CLOSED  light 
(amber)  copies  on. 

(f  i 

DUMP  VALVr,  OF'EN  light  (green) 
comes  on. 

(gv 

A-B  VALVE  OPEN  light  (green) 
come 8  on. 

(h) 

FI  Li  <.v  DRAL*  VALVL  01  E'N  light 
(7reen)  comes  on.. 

24.7 

Throw  the  PUMP  INLET  LR-3 
switch  to  the  open  position. 
(Release. ) 

(a) 

P'.JKP  INUT  LR-3  CLOSED  light 
(amber)  goes  off. 

24.8 

Throw  the  PUMP  INLET  LR-3  switch 
to  the  close  position.  (Release.) 

(a) 

PUMP  INLET  lit- 3  CnCCED  light 
(amber)  conies  on. 

24.9 

Throw  the  TMROTTLr.  LC-1  switch 
to  the  opr  a  position,  (Release.) 

(a) 

THROTTLE  LC-1  CLOSED  light 
(amber)  goes  off,  (Light 
comeB  on, ) 

(u) 

THR  THE  LC-1  OPEN  light 
(green)  oomes  on.  (Light  goos 
off.) 

24.10 

Throw  the  A-B  VALVE  switch 
to  the  close  position.  (Then 
release, ) 

(a) 

A-B  VAL \fr.  OPEN  light  (green) 
goes  off.  (light  comes  on.) 

24.U 

Throw  the  FILL  4  DRAIN  VAlVE 
switch  to  the  close  position. 
(Release . ) 

(a) 

FIL.  &  DRAIN  VA;.VE  DPun  light 
(green)  roes  off.  (Light 
comes  or.. ) 

24.12 

Throw  the  DUMP  VAi  VE  switch 
to  the  close  position. 

(Reie-i3o. ) 

(a) 

DUiaP  VALVE  OPEN  light  (green) 
goes  off. 

24.13 

Throw  the  DUMP  VAi.VE  switch 
to  the  open  position.  (Release.) 

(a; 

DUMP  VA^VE  OPEN  light  (green) 
comes  on. 

OBSERVATION 
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24.14 

Throw  the 

JUMP  VALVE  swi tch 

(a)  DVRF  VALVE 

to  the  cie 

ise  position.  (Release.) 

goes  off. 

24.15 

Press  and 

hold  El'ddROfc.NCY  RESET 

(a)  EMERGENCY 

button. 

off. 

24.16  Release  EMERGENCY  RESET  butter*. 

24.17 

24.18 

£4.19  Remove  the  following  jumpers: 


Throw  the  PUMP  INLET  L.R-3  switch 
to  the  open  position.  (Release.) 

Throw  the  Fill.  &  DRAI  .>  VA1.VP  switch 
to  the  close  position.  (Release.) 


(b) 


( c ) 


(1) 

(a) 


U; 


7MK0TTLE  LC-1  CLOSED  light 
( amber)  po®g  off. 

0V-.!'«0.',RD  5  -1  OFnN  light 

'rreer  go“:>  off, 

i-R  VALVE  OPEN  light  (green) 
goes  off. 

Ol  r.RA  i’lONA ! •  POWRR  Oh  light 
(green)  comes  on, 

DUMP  LR-3  VALVE  CLOSED  light 
(nmber)  goes  off. 


FILL  ft  DRAIN  VALVE  OPE!,  light 
(green)  goes  off. 


00 

(a)  No  indication. 


PIC1*-*  to  aiC-0  (step  1C. 3) 
P109-Q  to  F110-N  (step  12.5) 
PIC  9-?  to  P11C-H  (step  12.5) 
PlC'9-4  to  Pl09-e  (step  21.3) 


Llqnli  Oxvgen  Level  In  catorn 


25.0 


25J 


Throw  the  A-B  VALVr.  switch  to 
the  open  position.  (Release.) 


Disconnect  plug  F1G2  from  the  Pro¬ 
pellant  ,,evei  Control  Unit  (7-43C  v! 
at  the  Crbinet-Amplif i or  Rack 
(7-68371)  in  the  Transfer  Room. 
Connect  ohiimeters  between  pins 
n  and  p  and  w,  u  arid  m,  v  and 
m  of  P102.  (Maintain  these  cornec- 
tioi.s  through  st°i  25.4.) 


(a)  A-P  VAnVE  OPEN  light  (^reen) 
comes  on,  on  the  I.iquia  Oxygen 
Tanking  Console.  ■’  ’ 

(a)  .0  ini  i cations. 
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•:5.2  Throw  the  four  II^JID  OXYGEN 
LEVEL  r.ROLoo  swicches  on  the 
Propellant  Level  Simulator 
Panel  in  the  SIGNAL  RESPONDER 
Trailer  to  the  LIpJID  position. 

25.3  Throw  the  four  LIQUID  OXYGEN  LEVEL 
PROP-,?  switches  to  the  GAS  posi¬ 
tion. 


OPhr.RV  A  TT.’N 

(a,  All  meters  indicate  ohms. 


(a)  All  meters  indicate  1C  ohms. 


'.5.4 

Tnrow  the  four  i.J,lTP  OXYGLN  LEV  a  I 
PR0B.-/G  switches  to  the  FAIL 
pos.i  tion. 

(s' 

All  meters  indi  cate  sn  open 
arc  li  t. 

25.5 

Connect  ohmuieters  do  tween  pins  X 
and  Z  ,  w  and  Z  ,  r<  and  Z  ,  r  and  Z 
on  I1C2.  (Maintain  these  connec¬ 
tions  through  step  25.3.) 

(a) 

No  indications. 

25.6 

Throu  the  five  FUEL  LEVEL  PROBES 
switches  to  the  LIvUI.J  position. 

(a) 

All.  meters  Indicate  47  ohms. 

25.7 

Throw  the  five  FUEL  LEVEL  PROBES 
switches  to  the  GAS  position. 

(a; 

All  meters  indicate  1C  ohms. 

25.8 

Throw  the  five  FJnL  LnV^j ..  PRQBmS 
switches  to  the  FAIL  position. 

(a) 

All  meters  indicate  an  open 
circuit. 

25.9 

Apply  +28  volts  dc  to  pin  J  on 

P1Q2.  (Remove  after  step  25.36.) 

(a) 

95%  light  (red)  comes  on. 

25.10 

AppLy  +28  voles  dc  to  pin  H  on 

P102.  (Remove  after  step  25.15.) 

in) 

uVLRFI  LLr.D  light  ( red ) 
conies  on. 

(b) 

95%  light  (red)  goes  off. 

(c) 

A-B  VALVE  OPEN  livht  (i/reen) 
goes  off. 

(d) 

FILL  'a  DEAL.  VALVE  01  SN  light 

(e)  D UhP  VALVE  OPEi,  light  (green; 
comas  on. 
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25.11  Ihrow  the  A-B  VA ..Vo  switc) 
on  the  Liquid  Oxygen  Tanking 
Control  Consols  to  the  open 
position.  (Jwitch  returns 
to  center  when  released.) 

25.12  fhrow  the  FILL  &  DRAIN  switch 
to  the  close  position.  (ivitch 
returns  to  the  center  position 
when  release],} 

25.13  Throw  the  D'J.-lB  VAwVrn  switch  to 
the  close  position.  (Switch 
returns  to  center  position 
when  released.) 

25.14  Press  the  K21n.RGE.NCY  button  on 
the  liquid  Oxygen  Tanking  Control 
Console.  (After  ob.aervatior  a 
are  completed,  press  the  RESF.T 
out  tor.. ) 


25.15  Remove  +28  volts  dc  applied 
to  pin  H  on  1  IT*. 


25.1<s  Remove  +2d  volts  dc  applied 
to  pin  J  on  1  T  ... 

25.17  Throw  the  Dnl.1  VA.'  VE  switch 

to  the  close  position.  (Release) 

25.18  Throw  the  FILL,  <k  DRAIN  switch 

to  the  close  position.  (.Release) 

25.19  Remove  the  following  jumpers: 

M06-H  to  PK5-Y  Utop  7. If) 
P.1.06-B  to  I'lt'5-T  (step  v.4) 


1}  A-B  VALVE  Oi.i.  light  (gi»er 
comes  or.,  (light  goes  off 
when  switch  is  released.) 


(a)  FILL  &  DRAIN  VALVE  OPEN 
light  (green)  goe3  off. 
(Light  comes  on  when  switch 
is  released.) 

(0)  DUMP  V A 1  V u  0FKJ1  light  (grner 
goes  off.  (light  comes  on.) 


( a )  EmERGh.N GY  li gh  t  ( red )  come  3 
on.  (light  goes  off,) 

(b)  Till T  POOL  flON  OK  light  (green) 
goes  off.  (Light  comus  or.,) 

(c)  OPERA i'iO.'iAL  FOLER  OK  light 
(green)  goes  off,  (Light 
comes  on.) 

(d)  A-B  VA-VE  OP'.K  light  (green) 
come3  on.  (Light  goes  off.) 

(a)  C'VmRFTiX  light  (rei)  goes 
off. 

(b)  "95?"  light  (red)  comes  on. 

(a)  "95?"  light  (red)  goes  off. 


(a)  DILIP  VALVE  OPEN  light  (green) 
goes  off. 

(a)  FILL,  k  DRAIN  VALVE  OPEN 
light  (green)  goes  off. 

(n)  No  }«nel  indication. 


The  two  jujnp'Ts  on  the  Contrac¬ 
tors  Remote  Control  Pm. el.  in  the 
Blockhouse  (step  A.l). 
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73.20  Remove  the  +2 d  volts  1c  from  ter¬ 
minal  CB24»  at  the  Contractors 
Remote  Control  Panel  in  the  Block¬ 
house  (step  6.6). 

25.21  Coe  a  jumper  ar.d  nn  ohmmeter  to 
check  the  continuity  of  the  wires 
that  originate  on  the  following 
pins  of  P1C2  to  tneir  respective 
terminal  points  in  the  Blockhouse1. 

Pins  A  ,  B  ,  C  , ,  'j  ,  f  ,  G  ,  l  ■ )  ,  N  , ■>  ,  1  Sj  T  , 
!J,V,Y,  ond  a. 

25.22  Connect  one  end  of  an  ohm-ue ter  to 
pin  e  of  PI Of  and  one  end  of  a 
Jumper  to  pin  m  of  P52,  located 
in  the  Fuel  Console  in  the  Block¬ 
house,  connect  the  other  end  of 

the  ohmineter  ar.d  Jumper  to  the  follow¬ 
ing  pins  in  their  respective  order. 


0  ;VC-,HVA  flUN 

(a;  .to  panel  indicat  .on. 


(a)  Meter  indicates  circuit 
continuity  in  all  cases. 


(a)  Meter  indicates  circuit 
continuity  in  all  cases. 


Ohmmeter 

Pin 


lumper 
r  in 


(Remove  the  ohmmeter  ar.d  jumper 
after  observations.) 


lrottie  Valve  ..etoi 


Apply  14  volts  dc  oe tween  pins 
i(+)  and  X(-)  of  P1C9  at  tne 
liquid  Oxygen  J'ransfer  unit. 


Disconnect  the  14  volts  dc 
(step  26.0). 


(a)  fHROTfLh  VALVE,  KciTLR  on 
the  Liquid  Oxygen  Tanking 
Meter  Panel  indicates  full 
scale  deflection, 

( a  TRROTrLL  VAi.Vb  HLfbR  indicates 
/.ero  deflection. 


lank  Pressure  Metei 


In  the  following  steps,  if  the  iox  storage  Tank  Pressure 
Recorder  has  been  removed  from  the  Calibrating  byatom, 
install  a  jumper  between  terminals  3  and  4  on  the  Cali¬ 
brating  Panel.  ( Z.1 2  3 ) 
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27.0  Mechanically  adjust  the  storage 
Tank  Pressure  .-.etcr  and  tne 
Lox  Storage  Area  Proa sure  Re¬ 
corder  (If  available'  to  zero 
PS],  (..ocated  in  the  Blockhouse.) 

27.1  Connoct  the  Storage  funk  Pressure 
Transducer  (located  in  the  Lox 
Storage  Area)  to  a  pressure  sig- 
nai  source  and  throw  the  RUh-CALID 
switch  (located  on  tne  pressure 
Calibration  Panel )  to  the  RUN 
position. 

27.2  with  zero  pressure  or:  the  liquid 
Oxygen  Storage  Pressure  Transducer, 
rotate  the  ZbRO  ADS .  until  the 
Storage  Tank  Pressure  Meter  and 
the  Tanking  iVessure  Recorder 

(if  available)  indicate  zero  PCI. 

27.3  Adjust  tne  press  ire  signal  source 
connected  to  the  Storage  Pressure 
Transducer  for  5f  PCI  on  the 
Transducer. 

27.4  Adjust  the  FULL  SCAl^  ADJUST 
control  as  required  while  ob¬ 
serving  the  correct  meter 
indications. 

27.5  Throw  the  RUN-CA1.ID  switch  to 
the  CAbli:  position. 

27.6  Adjust  the  CALIB-S  TD  Control  on 
the  Calibrating  Panel  while  ob¬ 
serving  the  correct  meter  indica¬ 
tion.  Lock  this  control  after 
performing  the  adjustment. 

27.7  Throw  the  RJN-CALIB  switch  to  the 
OFF  position.  Disconnect  tho 
prossure  signal  source  connected 
in  step  27.1. 


(a;  Check  gaugu  at,  tne  Pressure 


source. 


(a)  ho  panel  indication  necessary 


(a)  Meter  indicates  correct  read¬ 
ing. 


(a)  Check  gauge  at  the  pressure 


source. 


(a)  STDRAGb  TAP. ri  P  drill JRK  meter 
indicates  full  scale  deflec¬ 
tion. 


(a)  ho  jwnel  indication  necessary 


(a)  The  LIQUID  OXYGnN  RECORDER 

indicates  two  major  divisions 
less  than  full  scale  deflec¬ 
tion. 


(a)  No  panel  indication  necossary 
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28.0  Insert  a  d-c  voltmeter  (0-30) 
into  the  jacks  provided  on  the 
Propellant  Level  panel  in  the 
SIGNAL  RESPONDER  Trailer. 

Throw  the  POWER  switch  (Simulator 
Panel)  to  the  ON  position.  Throw 
the  POLARITY  switch  (Simulator 
Panel)  to  the  NEG.  position. 

Turn  the  NEG.  ADJ .  Control 
(Simulator  Panol)  until  the 
voltmeter  (Simulator  Panel) 
indicates  -20  volts.  Connect  a 
d-c  voltmeter  across  pins  y  and 
z  on  P102.  (Remove  the  meter 
after  step  28.2). 

28.1  Turn  the  NEG.  ADJ.  control 
(Propellant  Panel)  until  the  volt¬ 
meter  (Propellant  Panel)  indicates 
zero  volts, 

28.2  Throw  the  POLARITY  switch 
(Simulator  Panel)  to  the  POS. 
position.  Turn  the  POS.  ADJ. 
(Simulator  Panel)  until  the 
voltmeter  (Simulator  Panel)  in¬ 
dicates  +5  volts, 

28.3  Install  a  jumper  between  pins  R 
and  z  o#  P102.  Apply  +10  volts 
do  to  pin  K  of  P102.  (Remove 
jumper  after  step  28.5). 

28.4  Apply  +20  volts  dc  to  pj.n  K  of 
P102. 

28.5  Apply  +22,5  volts  dc  to  pin  K 
of  P102.  (Remove  voltage  after 
observation). 


(a)  POWER  ON  light  (green) 


coitoC*  on. 


(b)  Voltmeter  indicates  *C 
volts. 


(a)  Voltmeter  indicates  zero 
volts. 


(a)  Voltmeter  indicates  5 
volts . 


(a)  MISSILE  TANK  LEVEL 

INDICATOR  indicates  80$, 
(Liquid-Oxygen  Tanking 
Meter  Panel), 

(a)  MISSILE  TANK  LEVEL 

INDICATOR  indicates  100$. 

(a)  MISSILE  TANK  LEVEL 

INDICATOR  indicates  105$. 


© 
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29.0 

29.1 

29.2 

29.3 

29. 

29.5 
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Disconnect  P102  from  J102, 

(Amplifier  Raclc  Cabinet) 

Disconnect  P76B  from  J76 
(Liquid  Oxygen  Tanking 
Control-Meters  Console), 

Connect  an  ohmmeter  between 
pins  K  and  0  on  J76. 

Connect  a  d-c  voltmeter  across 
pins  R(+)  and  X(-)  of  P110  at 
the  Liquid  Oxygen  Transfer  Unit. 
Leave  meter  connected  through 
next  step. 

Install  a  jumper  between  pins  K 
and  D  of  P76B  at  the  Liquid 
Oxygen  Tanking  Control-Maters 
Console.  (Remove  Jumper  after 
observation) . 

Connect  a  d-c  voltmeter  across 
pins  k(+)  and  S(-)  of  P110. 

Leave  mater  connected  through 
the  next  step. 

Install  a  jumper  between  pins  L 
and  E  of  P76B.  (Remove  jumper 
after  observation). 
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(a)  No  panel  indication 
neoessary. 


(a)  Meter  indicates  circuit 
continuity. 

(a)  Meter  Indicates  zero 
volts. 


(a)  Meter  (step  29.2)  indicates 
28  volts  dc.  (Meter 
indicates  zero  volts). 


(a)  Meter  indicates  zero  volts. 


(a)  Meter  (step  29.4)  indicates 
28  volts  dc.  (Meter 
indicates  zero  volts). 


NOTE 

Disconnect  P101  from  J101. 


29.6  Connect  a  d-c  voltmeter  across 
pins  D(-)  and  0(+)  of  P101. 
(Remove  after  observation). 


(a)  Meter  indicates  28 
volts  do. 


29.7  Connect  an  a-c  voltmeter  and  (a)  Meter  indicates  110  volts, 

a  frequency  measuring  device 

across  pins  A  and  B  of  P101.  (b)  Frequency  device  indicates 

(Remove  after  observation).  60  cycles. 

29.8  Connect  an  a-c  voltmeter  and  (a)  Meter  indicates  115  volts, 

a  frequency  measuring  device 

across  pins  E  and  F  of  P101.  (b)  Frequency  device  indicates 

(Remove  after  observation) .  .  400  cycles. 


Satisfactory  completion  of  the  foregoing  procedure  indicates  that  the 
electrical  controls  of  the  Liquid  Oxygen  Tanking  Control  System  are 
valid.  Return  all  switches  to  their  normal  positions,  disconnect  all 
test  equipment  and  jumpers,  secure  the  power  sources,  and  return  the 
system  to  its  normal  secured  state. 


C  O  N  V  A  I  R 
STRONAUTICS 

<.ON>  »  .  *  D  wtllON  or 
OtNI.AL  OtNAM.CI  CO«'0»*T'ON 


PREPARED 

CHECKED 

REVISED 


PAGE  34 

REPORT  NO  ‘  ’N-27-CC6 
MODEL  X3;>.-65 


T  i  1'  lUTA  sllhi-.r 


Llectric.il  uystem  of  LIQUID  OXYGEN  TAN.AING 

’*5"  SftRlfiS 


Version  No. 
Locution 


Top  drawing  No.  _____________ 

Major  Components  Serial  No. 'a 


Inspected  lly _ 

date  Inspected  _ 

Inspection  Approved  Uy_ 


Step  No. 

Validation  i  erforiued 

Inup. 

■Stamp 

Preparation  ----------------- 

-  COMPLETE 

• 

1. 

Panel  Power  ----  - 

-  AVAILABLE 

2. 

Liquid  Oxygen  Missile  Valve  Heaters  Circuit  - 

-  SATISFACTORY 

3. 

Vent  and  Pressurization  Valves  Circuit  -  -  - 

-  SATISFACTORY 

4. 

Valve  Fai.el  Lignts  Circuits  -  -  -  - - 

-  SATISFACTORY 

5. 

Super  Cooler  Liquid  Nitrogen  Supply  Circuit  - 

-  SATISFACTORY 

6. 

Dump  Valve  Circuit  - 

-  SATISFACTORY 

7. 

Fill  &  Drain  Valve  Circuit  -------- 

-  SATISFACTORY 

8. 

Operational  Power  Bus  Circuit  -------- 

-  SATISFACTORY 

9. 

Airborne  Valve  Circuit  -----  ______ 

-  SATISFACTORY 

1C. 

Pump  Inlet  Valve  Circuit 

-  SATISFACTORY 

11. 

Throttle  Valve  Circuit  ----------- 

-  sATlSFAGTuRY 

12. 

Pump  LC  Circuit 

-  SATISFACTORY 

13. 

Pump 8  LA  and  LB  Circuit  ----------- 

-  SATISFACTORY 

14. 

Bypass  Valves  Switch  Circuit  -------- 

-  SATISFACTORY 

15. 

Outlet  Valve 3  Switch  Circuit  -------- 

-  SATISFACTORY 

16. 

Cooler  Inlet  Valves  Switch  Circuit  -  -  _  -  - 

-  SATISFACTORY 

17. 

Pump  Outlet  Valva  Circuit  ---------- 

-  SATISFACTORY 

18. 

Gravity  Return  Valve  Circuit  ------  _ 

-  SATISFACTORY 

'll 

t  • 


I 


I  oCjjl  -  .  .-c^h '  ;*****  «  ^ J  AV.  » n.  • ,  *** 


.‘Stmi 


PAGE  35 

REPORT  NO.  A2N-C17 -TCA 
MODEL 


Inap. 

Stamp 


